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LANSCE Overview Agenda

LANSCE

Los Alamos Neutron Science Center

1. The LANSCE facility
2.Managing LANSCE
3.LANSCE missions
4.Responding to the
challenges at LANSCE

.. to be followed by additional
briefings on particular aspects
of LANSCE
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The LANSCE Facility



LANSCE
Facility

LANSCE is a 48-year-old 800-MeV
linear accelerator sending two
beams (H* and H") to five areas

Operations began in 1972. LANSCE "c'en"al e
currently supports: . :

Proton Storage Ring

i

- 100-800 MeV proton energies ‘- ; ; L g _
- 6 target stations g = . a4 e & @5 .
— 3 neutron spallation targets : | o | I
- 16 beam lines

- Time structure of beam allows for a large dynamic
range of experiments

Ml Targets 2and 4

{ Side-coupled-cavity ~ ;
Accelerator

i H H ~ B3 accelerator and
= Significant investment (~$115M) to s IRRER o6 o
sustain accelerator over the last fifteen il SR cngincering Facility g
- ol | = SRR (ADEF) »

years; risk mitigation completed in 2015

= Ongoing projects to upgrade utilities,

B et = — = ’

fire protection, controls, electronics, and _ -, .
_ Drift tube accelerator . Injector
targets 8 and equipment "| S & (0-0.75 MeV)

building

= Additional investment is urgently B (075100 Mev)

needed to address deferred
maintenance, end-of-life components,
and future capabilities

@




LANSCE
Facility
To meet its variety of mission
needs, LANSCE requires a
particularly flexible accelerator

Proton Radiography (pRad Facility)
= Dynamic radiography for NA-10 and -80
Lujan Neutron Scattering Center (Lujan Center)

» Neutron scattering and imaging for NA-10,
DOE NE, and DOE FE

Weapons Neutron Research Facility (WNR)

= Nuclear physics for NA-10, -80, and -511
(also done at Lujan Center)

Ultra-Cold Neutron Facility (UCN)

» Unique probe for DOE NP and NSF,
possible future NA-10 uses

4 Lujan Center

LT TR

-

b J
Accelerator AN~

Isotope Production Facility (IPF)

= Medical isotopes for DOE IP, short-lived
isotopes for NA-11, -20/80, and -511

Area A

» Future experimental possibilities to ensure
that we can meet advanced experimental
‘5; needs

<




The pRad Facility provides a
unique capability for dynamic
radiography

pRad is able to take dynamic movies of the
structure of shock and detonation events,
with a unique ability to image high
explosive detonation. Data have been crucial
to LEPs, ALTs, MODs, SFls, and
manufacturing

pRad drivers include high explosives, a
powder gun, and pulsed power

Data acquired at pRad:
* 21 radiographs of areal density
* Up to 16 channels of velocimetry
* Multiple custom diagnostics,
visible imaging, x-rays, pins, etc.

Future plans include Pu@pRad
experiments

pRad is oversubscribed by ~2x, with most
users granted less beam time than they
request

9
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LANSCE
Facility

The Lujan Center characterizes NNSA
materials for qualification

= Neutron scattering provides experimental
microstructural characterization used to
advance models

» Uses the unique properties of neutrons on four flight paths

» Used by predictive manufacturing and performance calculations

= Unique mandate and ability to study classified, %
toxic, radioactive materials under extreme
conditions
* Weapon components
* Nuclear fuels
» Special nuclear material and high explosives both authorized

» Recent highlights:
* Plutonium aging
* |sotope-specific imaging

» Characterization of additively-manufactured
LANL/LLNL/SNL/KCNSC components

= Beam time constraints mean that only ~2/3 of : 3
proposals receive time Slice 35 238y Slice 35 21Am Slice 35

NS
"Q Note that nuclear physics done in the Lujan
< Center is discussed below




LANSCE
Facility

The Weapons Neutron Research
Facility is NNSA’s center of
excellence for nuclear physics wINR T—

Research Facility) BLUE ROOM
TARGET 4
EAST PORT

= The WNR Facility produces neutron o —
beams for seven stations :
conducting a range of experiments
from fundamental measurements
of the nuclear properties of
materials to applied
measurements acquiring
radiographic and radiation effects
data

* predicts the performance of nuclear
weapons primaries; recent work made the
first credible uncertainty estimate of a
key primary performance parameter

* radiography complements x-rays and
protons to ‘see’ low-density, low-Z features
obscured by high-density, high-Z material

= WNR is oversubscribed by 2-3x
9




LANSCE
Facility

Neutron radiation effects testing
(at WNR) is critical for both
defense and civilian applications

Neutron Flux at Los Alamos and LANSCE/WNR

 LANSCE is the best — and only o

U.S. - facility for electronics %\_Z‘*-“J;‘;":":i‘zim at LANSCEMINR
= . gn . ivi y 5X
testing and certification 1.00€:03 -

» Avionics, high-performance computing, M
self-driving vehicles, weapon 1 00E-04 \
1.00E-05

components, and medical devices
-+ ISIS just opened ChipIR facility in the \

U K 1 00E-06 at Los Alamos

« ORNL is proposing a 3" target station \

1.00E-07

1 10 100 1000
=) AMDZ commm %0 @B ..
FLECTRONIES Neutron Energy (MeV)
i ergy neutron
. Gate

N/cm?2/MeVisec

Abbott

@:.0.. Honeywell (Infineon

- LOCKHEED MAW @
[ i n tel i IRO TECH— y MicROCHIP .
N = Trail of ionisation Neutron collides with
@ D ‘ ' Er and current pulse silicon atom causing
‘ l 1 ejection of heavy ion

Aicron NTT NVIDIA

S U Panasonic



LANSCE
Facility

pRad, Lujan, and WNR constitute the NNSA LANSCE User Facility

2019 run cycle: 591 users, 101 institutions, 16 countries

2019 LANSCE USER PROGRAM (222 EXPTS.)
Other

Foreign

DOD

NE

Industry

DSW

NA-20

(4

OES/ESAR

University of Washington .
1 Honeywell Corporation

i st otors s
oragon Stats Universty © d PolytechnicInsttute
ol Uniyers \
Universityof el Kyt university of Now Hampshice
Micron Tchnology, k. © Wadison Unersty \
Universityof Winnesota o e E,
© Haho atona Laborstory oty oo s Garnegi Mollon Y Harvra Unvrsty
g University SBrown University
e mznlnn m.
NationalLaboratory Griversity of Brookhaven National Laboratory
Iniversityof Calornis, Bavis o i Ot Pitsburg Stony Brook Universty
Salfomia, Bekeley Larence Livermore ey \
- NationalLaboratory  Byigham Young Univergiy ivers ©  Wiomi University o Lataytt College
Corporat et oznson s o et Ily T2\ S L Lockresa artn
a1 Accelerator vers: R5
Laboratory B e Kansas sato 0o Unverity < coicap Eleckonien LLE
i Corp. Universiy N Army Research Laboratory
Research nstitute Alera Corp 5
TR © University of
1 Galfomi, Santa Cruz i e s
Widd Tennesseo Wake Egtost-
“olytechric State University O  Unlvarsty of Nevada, S Vidde Tennesse Univarty
LasVegan o
e e Natenaigaberaery Okiahoma State University Vandoroin Uversiy o
Space Environmant Technologies & Embry Ridelo universityof S Universiyof
© Aeranautical University 5" New Mexico, Ok Ridge__~Tennessee ~ Knoxville
@ Microsemi Corporation e A National
ATy Labaratories Univeriyof Oiahoma
Univeriy of Clforna, San Dieg
NowMexico e Ghistian 7 PANISENIc Avionics Cory
Stat Unwersty frickiic é
) 5} University of atlas
Toxas ASM University
NXP Semiconductors ——__ @
st eres® © Louisins s Uiy -~
prsie Vew
ASM Universty,
3 ¥ o= AR >
. ; T < s Universiy
£ 5 el n ~
°

- o
- Australian Nuclear Science
P Technology Organization

NN

Notionsl Autonomous
University of Maxico Federatnverty o1 o s
™% ms..yo PR

Nagoya Ilnlv-nhyq ) m-mmr-»

" Geesthacht Conter.
for Materals and

Coastal Research 2 ineon
AR = - Technologies
Atomic Weapons Establishment
e & AGH niversity of Science.

. © and Technology

Nuctar Physics nstte o e
Pal Scherrer Insitute 0. 4w S

RoG Tocmeloiés & cmmummny in Prague
rporation ;
University.of Trento
b e

Charies I Universiy of Madrid
QUniversity of Allcante
Universityof. ©
Sevils

TebAviv University ¢
Negev Nuclear Research Canter &
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LANSCE
Facility

The Isotope Production Facility
delivers time-sensitive medical
isotopes to patients around the US

= The Isotope Production Facility (IPF) is
designed to produce large quantities of
isotopes for medical, industrial and
research users

+ The IPF does not compete with commercial
suppliers, but instead uses its unique capabilities
to supply isotopes that are more challenging to
produce or for which market demand is still
emerging

* The IPF, along with the BLIP at BNL, ensures a
steady supply of essential short-lived isotopes
throughout the year

 Isotopes for targeted alpha therapy (*2°Ac) are
future thrusts

* Funded by the Isotope Program in the
DOE Office of Science, which supports
operations of the IPF beamline

1x 4
225Ac-PSMA ¢

» |IPF has been producing
isotopes of interest to NA-11
for study at WNR — unique capability to

deliver the quantities and purities needed

12/2014 7/2015 9/2015
PSA =2,923 ng/mL PSA = 0.26 ng/mL PSA < 0.1 ng/mL
[}
‘0 Treatment of metastatic prostate
(> cancer with 22°Ac: 3021 11

C. Kratochwil, J. Nuc. Med, 57,
2016 p1971



LANSCE

Facility

Ultra-cold neutrons can probe
H —~200 L Bl B B B B DL B
fundamental symmetries of nature “*¢ -
o 180 Upgraded =
5 160 UCN source —;
S 140 3
« LANSCE has the most intense source of ::ﬁg desioeeivin E
ultra-cold neutrons ® i A I
© NN -
«  We have published the world’s most precise Z 60 . . e
measurement of the neutron lifetime S 40 c o ®® e o0 =
(Science May 6 2018) 20 . E

+ Developing experiment to detect non-3 decay
of neutrons

895.0
892.51 Beam
890.01
888.0 = 2.0's
887.51 X2/1=0.08
@ 885.01
<
. LANL
882.5 1 Bottle m m
880.01 {
879.2 £ 0.6 s
2 —
/8=2.49 @
877.51 K
875.01
1995 2000 2005 2010 2015 2020

Publication Year

@



Managing LANSCE



Work at LANSCE spans much of the Laboratory

DOE/NNSA

Triad Board of Directors

Laboratory Director

Thomas Mason

Director,
Laboratory Staff

Frances Chadwick

Deputy Director, Science,
Technology, & Engineering

John Sarrao

Deputy Director,
Weapons

Bob Webster

Deputy Director,
Operations

Kelly Beierschmitt

I
Mission & Enabling ST&E

Weapons Mission

Mission Operations

ALD, Global ALD, Weapons ALD, Weapons
Security Physics Production
Nancy Jo Sciences Charlie Dave Eyler
Nicholas J. Patrick Fitch Nakhleh Director

Actinide
. Operations
ALD,.Phy5|caI ALD, Simulation & Frank Gibbs
Sciences . :
Antoinette — Computation eering
Irene Qualters James Owen
Taylor

Managing
LANSCE

Key:
Steward

Users



ALDPS is responsible for stewarding LANSCE

Physical Sciences Directorate

Associate Laboratory Director

LANSCE User Facility . - Chief Operating Officer
Mike Furlanetio Antoinette (Tom) Tay|or Raeanna Sharp-Geiger
|
| |
Accelerator Strategy Office LANSCE Facility Operations
John Tapia Gary Hagermann
Accelerator Operations Materials Science & Materials Physics & Physics Sigma Physical Sciences
& Technology (AOT) Technology (MST) Applications (MPA) P) (Sigma) Program Office
Division Division Division Division Division
Office of Science
Stephen Milton Ellen Cerreta Andrew Dattelbaum Tanga Pietrall Dawid Pugmire Programs
Srinivas lyer
Accelerator & Engineered Materials Center for Integrated Dynamic Imaging & Fabrication Civilian Nuclear
| | Group | Group 1 Nanotechnologies Group | Radiography Group Manufacturing Science Program Office
(AOT-AE) (MST-7) (MPA-CINT) (P-1) . Group DV Rao
Nathan Moody Hans Herrmann Adam Rondinone Keith Reilage (Sigma-1)
Jim Foley
Instrumentation & Materials Science in National High Magnetic Applied &
u Controls Radiation and Dynamics Field Laboratory Fundamental Finishing Manufacturing
(AOTHC) {  Extremes Group = Group { Physics Group Science Group
Martin Preck (MST) (MPAMAG) 2) 1 (sigma2)
Kimberty DeFrnend Michael Rabin Bob King (Interim) Jennifer McEahem
Mechanical Design
| | Engineering Group Nuclear Materials Materials Synthesis Nuclear & Particle
(AOT-MDE) Sciences Group and Integrated Device Physics &
Mike Borden ] (MST-16) 1 Group | Group
Matt Jackson PAA1) bl
AdcilratarOpasstions Steve Russell Melynda Brooks
Group
n (AOT-OPS) Quantum Group Thermonuclear
Eron Kerstiens L (MPA-Q) Plasma Physics
Leonardo Civale 1 Group
Radio Frequency il
Ray Leeper
7 (AOT-RFE)
Joe Bradiey (Intenm)
01/12/2021

@

Managing
LANSCE

Regular field
office
interactions
highly valued!

Integrated FOD
helps us apply
consistent
institutional
policies to the
unique safety and
security
environment of
LANSCE

Annual budget

~$125M,
primarily from
NA-50 and NA-
113
Staff ~400

155 A0T

e 150P

e 75LFO

* 20 other



Managing
LANSCE

We have developed and are refining metrics for the long-term
health of LANSCE

IF LANSCE is not able to deliver on its national security science Accelerator General Health, Accelerator Long-Term Medium Moderate
missions, THEN the complex will lose unique capabilities in Viability, LANSCE Facility Health, LANSCE Disciplined
LANSCE Science Ca pa b|||ty multi-frame dynamic radiography, neutron scattering, and  Operation, ALDPS Talent Management Planning, LANSCE
nuclear science and LANL will lose its flagship experimental ~ Mission Sponsor Index
facility.
IF the accelerator is not sufficiently monitored and Availability data, hours operated/hours scheduled, Moderate
maintained, THEN we are unable to execute critical mission ~ component data, cycle time to get beam up and running,
Accelerator Genera| Health deliverables. maintenance completed/maintenance planned, number of
call-ins, mean time between failures, mean time to recover

IF there is not a plan to recapitalize significant portions of the Recap projects data, line items data, Pu@pRad data Moderate

Accelerator Long-Term Via bl“ty accelerator (e:g. fror\t ?nd), THEN the loss of expertise in sched}.lle compliance, new bgam IirTe capabilities/improved
accelerator science is likely. capacity- track success rate in funding new beam lines

IF facilities, utilities, and infrastructure investment does not  CM, PM data, DM buy-down (% of deferred maintenance
substantially improve THEN the accelerator will not be able to completed per time period, compliance against Get Well
. operate. Plan data- time to complete variance, schedule compliance-
LANSCE FaC|I|ty Health schedule data & compliance with PM data, funding
portfolio vs. work portfolio data, comprehensive Site-Wide
Plan data, capture enhancements

IF deficiencies in disciplined operations at LANSCE are not Percent training data, Safety Share data, Hot wash issues, Medium Moderate
o e e . addressed, THEN worker safety and security are at risk and the events, pRad CoO, number of users responding, response
LANSCE DISCIplIHEd Operatlons program will not be successful. trends, LSS data
IIF ALDPS does not have a systematic process to support the 5 Year Staffing Plan Metric for LANSCE Portfolio (ALDPS)
recruitment, retention, and succession planning for key Succession plan execution

ALDPS Talent Management capabilities and skills, THEN compromises in quality, safety, Execution to plan (current)
and security of operations will be realized.

Planning

IF LANSCE is unable to execute mission deliverables, THEN we Number of proposals submitted vs. accepted, Experiments Moderate

risk losing sponsor confidence and steward support completed vs. experiments planned by sponsor, Number of
reports, papers, presentations per run cycle by sponsor SRO
— reports and papers (current), Beam experiment days
delivered per run cycle,

LANSCE Mission Sponsor Index Ig;,ul;zé.l..mllestones contributed to — program office is

Mean time to providing data — modification to LIMs for IE
to complete,
User data by characteristics per run cycle — program,
location, institution,
Voice of the program manager

‘QI 3/10/21 16




Managing
LANSCE

ALDPS ensures that LANSCE is fully integrated into the
Laboratory’s accelerator strategy (and beyond)

SIMULTANEOUS

1.0

EXCELLENCE NUCLEAR SECURITY
Strategic Excellence in Nuclear Security
Objective

(10-20 years)

Critical Outcomes Design, produce, and certify current and future nuclear
(5-10 years) weapons and reduce global nuclear threats

Major Strategic 1.1
Initiatives
(1-5 years)

i [
(G2l N

Execute LANL's Manufacturing mission to deliver 30
plutonium pits per year

Transform nuclear weapons warhead design and
production

Anticipate threats to global security; develop and
deploy revolutionary tools to detect, deter, and
respond

Support modernization of LANL warhead systems

. Assess the stockpile as it ages and project weapon

systems lifetimes

Key:

2.0
MISSION-FOCUSED SCIENCE,
TECHNOLOGY & ENGINEERING

Excellence in Mission-Focused Science, Technology & Engineering

Deliver scientific discovery and technical breakthroughs that
support DOE and NNSA missions

2.1 Refresh and refine the LANL capability pillar framework

2.2 Advance accelerator science, engineering, and technology to
enable future stewardship capabilities

N
w

2.3 Advance the frontiers of computing to exascale and beyond

N
~

Assert leadership in the national quantum initiative

N
)]

Develop and implement an integrated nuclear energy and
nuclear materials initiative

2.6 Develop and implement an integrated initiative for
plutonium and actinide missions based on FY29 strategy

2.7 Implement a national security life sciences initiative

Central
Contributor



LANSCE Missions



LANSCE
Missions

LANSCE continues to be essential for stockpile
stewardship

LANSCE has been a key and crucial collaborator for physics
certification of the W88-0/Mk5 ALT 370 primary. These data

and assessments give us high confidence that the W88 system wiill
meet its MCs and STS requirements well into the future.”

Donald Sandoval,
W88-0/Mk5 ALT 370 Primary Physics Lead

The most significant safety enhancement within the B61-12 nuclear

explosive package is the use of new detonators to reduce handling
risk during assembly. LANSCE pRad data and simulations indicated =
that the B61-12 performs as intended and maintains a strong link to g
the B61 UGT history with the new main charge detonators.”

Langdon Bennett,
B61-12 Primary Physics Lead

@



LANSCE
Missions

LANSCE’s unique material and nuclear data are critical
for stockpile assessment and certification

The LANSCE accelerator complex is a unique NNSA resource that acquires an
enormous range of physics and engineering data required by the Los Alamos,

Livermore, and Sandia weapons programs

= Authorization basis to perform classified
experiments with special nuclear material
using protons and neutrons

= Unique capability to measure nuclear data
supporting initial conditions for boost, nuclear
forensics, and criticality safety

* Provides qualification and characterization of
new and aged materials, components, and high
explosives for Life Extension Programs (LEPs),
Alterations, and Modifications, as well as to
qualify new manufacturing methods

Proton Radiography

Hgh Explosive Drive
Classified Experiments
Dynamic Plutonum Capabxlity
Low-Energy Nudiear Physics
Isolope Production

Neutron Diffraction

Static Plutonium

Neutron Radiography

Energy-Resolved Tomography

Neutron Irradiation for Defense and
Civilan Apphcations

® © & & & o & & & o om0

Brookhaven




LANSCE
Missions

LANSCE’s experimental areas support all parts of
NNSA’s mission space

Dynamic Neutron Neutron
radiography scattering

Mission/Area Nuclear physics

radiography

Stockpile
Sustainment

Future Deterrent

Modern Materials
and
Manufacturing

Threat Mitigation

Italics show planned future capabilities

"‘
“9 3/10/21 21



LANSCE
Missions

LANSCE expects increasing demand over the coming
decades, for both stockpile systems and production

Phase 6.x Process and Major
NNSA Warhead Activities

(Activies at Panex nd Y.12 mmmlmammalmmmmmmmmmmmmm 45

Fiscal Year

Submarine-Launched Ballistic Missile Warhead LANSCE data were critical
W76-2 Modification Program for past LEPs and ALTs
Submarine-Launched Ballistic Missile Warhead W%
W88 Alt 370 with CHE Refresh 64.65 NaaY
Submarine-Launched Ballistic Missile Warhead EY 2020
Tactical/Strategic Bomb EY 2020
W80-4 LEP
Cruise Missile Warhead i
W8T7-1 Modification Program
(Formerly W78 Replacement Warhead) i
Next Navy Warhead
Future Strategic Missile Warhead
Sea-Launched Cruise Missile
(Department of Defense Study)
Key: ; : :
; o Alt = alteration -EP = life extension program
Studies and Engineering CHE = conventional high explosive _PU = last production unit We expect comparable needs
Il Froduction FPU = first production unit Qantex = Pantex Plant for futu re Systems - six

planned Level 1 milestones for
NA-10



LANSCE
Missions

Non-NNSA sponsors also foresee increasing needs

FES: LANSCE is one of the finalists for a
Fusion Prototype Neutron Source
(FPNS)*

NE: increasing demand for
characterization of fuels at Lujan and
WNR

Isotope Program: examining options for
increased production and higher-power
isotope sources*

NSF: considering proposals for advanced
UCN sources*

Irradiation: industry requests for
increased capacity and for a proton
irradiation for space environments®

* possible options for Area A

@

y (cm)

tungsten reflector:

41 proton
beam %( tungsten target

2f 1
\ ieavy water samples
gas gap \ materials test specimens)

=/

Hm i \/ m.

)
-2 HH‘\HHHH HH\HHMH HHHHHH HH\ HHHHHHHHHH‘

\
proton tungsten target

[ HH
tungsten reflector

-6 —4 -2 0 2 4 6
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LANSCE
Missions

For LANL, LANSCE also provides crucial
connections to the academic and industrial
communities

User Program: major source of
graduate student and postdoctoral
researcher recruiting

Rosen Scholar: academic-in-
residence program strengthens our
scientific ties and reputation

Irradiation and Isotope Programs:

build ties to industry

Accelerator Operations (and
futures): ties to other accelerators
and the academic community

Testbed for diagnostics and
experiments

LANSCE contributes strongly to
_three of our capability pillars

‘9

MATERIALS FOR THE
FUTURE

NUCLEAR AND PARTICLE
FUTURES

INTEGRATING
INFORMATION, SCIENCE,
AND TECHNOLOGY FOR
PREDICTION

SCIENCE OF SIGNATURES

ComPLEX NATURAL AND
ENGINEERED SYSTEMS

WEAPONS SYSTEMS

Defects and Interfaces
Extreme Environments
Emergent Phenomena

Applied Nuclear Science & Engineering
Nuclear & Particle Physics, Astrophysics &
Cosmology

Accelerator Science & Technology

High Energy Density Physics & Fluid Dynamics

Computing Platforms
Computational Methods
Data Science

Nuclear Detonation
Nuclear Processing, Movement, Weaponization
Natural and Anthropogenic Phenomena

Human—Natural System Interactions: Nuclear
Engineered Systems

Human—Natural System Interactions: Non-
Nuclear

Design
Manufacturing
Analysis



Responding to the Challenges at LANSCE



To sustain an aging facility, we are pursuing
improvements on several fronts

= System-level risk-informed management
* Asset management assessment, pilot, and training

» "Get well” plans to address underinvestment

= Capability enhancements
« Mark IV 1L target (2022)
« Light Manufacturing Laboratory (2023)
« Pu @ pRad (2025)

= Capital investments:
» LANSCE Modernization Project (LAMP): ~2023-2030
» LANSCE Enhancements Project (LANE): ~2027-2032

= Expectation: increase data throughput by ~50% with reduced
maintenance needs and stable staffing levels

<

LANSCE
Challenges



LANSCE

Challenges
Aged infrastructure makes meeting current demand
reliably difficult, and risks catastrophic failure
LANSCE Experiment Proposals Scheduled and Delivered Beam Hours
300 20000
250 15000
200 10000
150
5000
100 JI ||
0
50 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
0 M Originally Scheduled B Scheduled m Delivered [@ Scheduled Goal ¥ Delivery Goal

2015 2016 2017 2018 2019

B Submitted ™ Scheduled

End-of-life components
with uncertain repair
paths

‘I 3/10/21 27



LANSCE
Challenges

LANSCE beam availability significantly lags behind its

peers

Key:
Maintenance

Experimental
operations

31

N ] caf ol o o caf ol o] caf o

3

Long maintenance period

determined by work

required and obsolete

designs

@

-y

b | | b] ] ] | a] ] )

3

Approved CY 2020 LUF Operating Schedule

Version 1.0

19-Dec-19
Fyz21
Mar-20 20 Jun-20 Jul-20 Oct-20 Nov-20
1 L 1 1 1 1 1 1
2 2 2 2
3| 3 3) 3
[ 4
5| 5 5 5
6 6 G 6
7 7] 7 7
8 8 8 8 8 8
9 £ B S 9
10 10 10] 1 10 1 1 1
] 1 1 1 T i)
12 2 1 12 1 1 1
13 13 13} 13 1 1 1
14 4 1 1 1
15 1 15 1 1 1 7 1
18] 16 1 1 1 7 1
T 17| 7] 17} 17 1 T
18 18| 1 18 il 1
19 13 g 19| L 1
20 20 20| 20)
21 21 21| 21 E3 Z1 21 2|
22 2 % 2
23 23 23|
24 2 2
25| 25
F3 2§
27 2| 27| 27|
28 28 28| 28
23 23 >3
30 30 30| 30,
31 N 31
Mar | TN Ry Oct Nov

Low availability is particularly problematic in

light of LANSCE’s chronic oversubscription.

| N )

BN ) 8] 3l a8) 2 3] 5 Bl B R 21 B ol oo

) 8 I B

7

Beam reliability
only 60-85%;
industry standard
95%



LANSCE
Challenges

We are managing LANSCE at the system level through a risk-
based asset management and “get well” approach

|4§ﬂww

= Asset management assessment
Excellence in Asset M t
(Oct_ 2020) Xcellence In Asse anagemen
* |dentified areas where we could improve .. @

» Looked at the best practices of our peers
(e.g., SNS)

» Arisk-based approach lets us
prioritize investment

« Asset management pilot in 2021-2022 will
demonstrate early successes and train the o
team 140%

10.0%
8.0%
6.0%
4.0%
B oo0%
0.0%

= Working with NA-50 and other
sponsors on a risk-informed “get
well” plan to buy down deferred

maintenance

= Fire protection improvements, roof and HVAC
enhancements, and both facility and
accelerator electrical upgrades are already

"a underway




LANSCE

Challenges
Several important capability improvements are planned for the
next few years
* Mark IV 1L target will improve nuclear
physics at Lujan by ~10-100x in 2022 1L spallation

target-reflector-
moderator
system

* Light Manufacturing Laboratory will enable
radioactive sample processing in 2023

* Plutonium experiments at pRad will resume
by 2025

Plutonium containment vessel for
pRad

3/10/21 30
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The LANSCE Modernization Project (LAMP) is a critical upgrade
required to ensure LANSCE readiness and reliability

The timeline for LAMP is driven
by several factors:

We have already started to
experience end-of-life failures that
have reduced beam availability

Data from LANSCE will be required
to support assessment and
certification at least through 2050

We have developed a high-TRL
pre-conceptual upgrade design
which would take ~7 years to
complete. It would replace
everything from the ion sources
through the drift-tube linacs

We are investigating alternatives
involving multiple projects,
potentially with a raised GPP limit,
to allow more options for
completion of this work

LANSCE
Challenges



LANSCE
Challenges

The reliability and maintainability delivered by asset management,
get well planning, and LAMP will immediately increase
experimental throughput
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LANSCE
Challenges

Modest investments in experimental areas can deliver even more
impactful data (LANSCE Enhancements/LANE)

= To deliver the data needed to support simulation
advances in the 2030s, we are examining options
for Area A.

= Area A provides a high-quality experimental
facility

= |ts existing infrastructure enables the installation
of several new capabilities relatively quickly and
cheaply. NA-10 relevant options include:

* Increased capacity, enhanced resolution, and/or
multiple axis pRad

* Revolutionary nuclear physics

* Enhanced effects characterization

§Protons

Particle
detection

|

Tungsten spallation target

D,0 moderator

Revolving

ions

Electron cooler ~ Schottky pickup



To ensure that we can meet the need for LANSCE for decades to
come, we need to invest in the facility and its experiments

@

LANSCE data will be needed over
the next 30+ years for crucial
material and nuclear data, stockpile
sustainment, certification of the
future stockpile, meeting external
threats, delivering crucial medical
isotopes, and fundamental scientific
discovery

Aging facilities make it a
challenge to deliver even the
current level of data reliably

We are identifying the most
important investments using a
system-level risk-based asset
management approach, building
upon the support provided by NNSA
over the last fifteen years
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